The purpose of this study is to develop a teaching unit which can be utilized intemationally in a regular classroom or health center to encourage youths to conserve their hearing. Ways of introducing the basic concepts of noise and noise pollution, the effectsof noise on communication and human behavior are described. Also included in the unit plan are teacher/health educator and studentactivities designed to highlight the dangers of noise pollution and what can be done to conserve hearing.
INTRODUCTION
One of the major causes of (adventitious) hearing impairment among youths is that of an overexposure to loud and excessive noise. This is not surprising since manyhobbies with which youths are often associated emit intense and excessive sounds which are considered damaging to hearing temporarily or permanently. For instance, skeet shooting, snowmobiles, motorcycles, speed boats, fireworks displays, and loud music arecommon causes of temporary or permanent noise-induced hearing loss. Youths are also very often exposed to noise "doses" from home appliances such as blenders, vacuum cleaners, lawn mowers, and other power tools used in
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OCcupational health nurses, with their knowledge and experience, maybe called upon to assist the school nurse or teacher to develop and/orteach unitplans on hearing conservation.
By JohnMA Oyiborhoro, EdD the home which have cumulative excessive noise doses that can reduce hearing over time.
The problem of noise pollution is not limited to the technologically advanced nations alone. In many developing countries of the world where there is rapid industrialization, mandatory regulations to protect peoples' hearing are rare. Youths often constitute a good number of the working force of many developing nations. They can be found working in all kinds of factories, saw mills, and coffee processing plants. There seems to be a general lackof awareness by youths to conserve their hearing. This is reflected in their affinity for discotheques and loud rock music which have been on the increase in recent years. Therefore, there is a need to find ways by which youths can protect their own and others' hearing. This has become imperative since most instructional materials used in the classroom and even symbolic level of normal social interactions tend to rely heavily on the auditory channel. If a person's hearing becomes impaired, speech and communication skills maybegin to degenerate. This kind of situation may affect a child's educational achievement. It is necessary to alert youths of the dangers of noise pollution, such an awareness may encourage them to protect their hearing, as well as that of others, from excessive noise exposure.
The unit plan on "hearing conservation" is designed and intended primarily for school use (not industrial per se). Roeser, Coleman and Adams (1983) have advocated the need to initiate and develop cost-effective educational units that emphasize the importance of hearing protection among school children against acoustic insults. Unfortunately, not many schools have the qualified personnel, by training and experience, to develop and/or deliver such meaningful instructional units. In
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Youths often constitute a good number of the working force of many developing nations. They can be found working in all kinds of factories, sawmills, and coffee processing plants.
this connection, occupational health nurses, with their knowledge and experience, may be called upon to assist the school nurse or teacher to develop and! or teach such unit plansto school children. This is more so in schools with industrial arts programs where the noise levels of power tools aresuch that they can potentially cause permanent noiseinduced hearing impairment (RoeseC oleman & Adams, 1983) since schools are not obliged at this time to comply with the OCcupational Health and safety Act (1970) .
GENERAL DESCRIPTION
This unit is about the common causes of noise-induced hearing loss and ways by which youths can be motivated to conserve their hearing. The unit will enable pupils to learn moreabout noise pollution, the hearing organ, the importance of good hearing and ways of protecting it.
UNIT PLAN ON HEARING CONSERVATION
UNIT GOALS
. To enable students to: 1. Recognize the problem of noise pollution, 2. Understand the effects of noise pollution on man; 3. Appreciate the need to conserve hearing. 
PLACE OF TOPIC IN OVERALL CURRICULUM

FOCUS
Noisepollution and the need to conserve hearing.
UNIT COMPONENTS
.1. Theconcept of noise, 2. Effects of noise pollution on hearing and human behavior; 3. Cooperation in order to conserve hearingj 4. Debriefing and evaluation of change of attitude toward noise.
LEVEL
HighSChool
TIME SUGGESTED
Three or more class periods.
TOOLS SUGGESTED PROCEDURES THE CONCEPT OF NOISE:
The teacher or health education personnel may begin the lesson by playing a small transistor radio or cassette with the volume raised much higherthan the teacher's voice or those of the students' for about five minutes during a normal class discussion on a review of the previous lesson.
At the end of that review the teacher gives the pupils a five-minute math problem to solve (still under noise produced by playing radio or cassette). Another math problem of equal difficulty mayalso be given for another five minutes with playing instruments turned off.
Teacher has made prior arrangements toinform other classes or offices within the centerat a specific time not to cause 422 Ear Models Slides Charts panic when they hear the fire alarm. The teacher then pulls a fire alarm or asks someone else to do it so asto attract the class attention. Where a fire alarm is not available, the teacher mayask one of the pupils beforehand to blow a sharpsounding whistle or start ringing a bell.
To make this procedure dear the teacher must have ensured that during this class period, (a) the class was in part conducted under noisyconditions provided by playing radio or cassette, (b) a math problem of equal difficulty is given to pupils in noiseand in quiet, and (c) that a sudden loud sound was made which drew the pupils' attention (preparing them for action -flight or fight). enable us to hear. Using a diagram (or an ear model), the outer ear collects sound energy; it is changed (transformed) into mechanical energy (or vibrations) . This mechanical energy is sent (transmitted) to the inner ear which contains thousands of hair cells. These hair cells then change the mechanical energy to electrical energy(or impulses) that the brain interprets as sound. These cells can easilybe damaged by sudden loud sounds of short or long periods, aswell as by noises that are not so loud but which are continuous and of fairly long periods causing hearing loss. Some medications, head injuries, and infections can also damage the hair cells or some may be lost due to aging. If hearing is not protected from excessive noise or other hazards at an early age, the rate at which the hair cells die before and in adulthood would be enormous resulting in a substantial hearing loss. A hearing loss of moderate or severe degree makes speech become distorted and difficult to understand because some vital speech sounds are missed at the pitches (frequencies) where the hearing loss occurs. This implies that what the teacher or others say to us may not be clearly understood if we had a hearing loss. Why would exposureto excessive noise be risky to man? Can you suggest a way this can be prevented?
ANALYSIS OF CLASS ACTIVITIES:
MEASURING HEARING: As you learned in physics:
• Sound has both intensity(loudness) and frequency (pitch). Pitch is measured in hertz (Hz) and loudness in decibels (dB). The normal level of "conversation" is about 60 dB and a "shout" about 80 dB or greater.
Hearing measurement indicates how
Hearing loss due to noise often occurs without pain so thatmany people are not aware of the damage being done to their hearing in the process of exposing oneself to excessive noise.
loud a sound is before it is heard. Some people cannot hearsounds at normal conversation levels due to a hearing losswhich may be caused by an over exposure to excessive noise. Such people often experience difficulty in clearly understanding (hearing) what other people are saying.
• Loud noise may be annoying, and even some much louder noise may cause pain or permanent hearing loss. The teacher may present the American Occupational Safety and Health Act (OSHA, 1970) set of allowable noise levelswhich is not different from that used worldwide ( Figure) .
The teachercan give pupils a home assignment to check various power equipment/instruments at home, school, or recreation that emit sounds equivalent to the above categories.
COOPERATION TO CONSERVE HEAR-ING:
As the world becomes more and more industrialized so too will the problem of noise pollution increase. We are exposed to noise at home, school, work, or play as a result of noisy powered instruments or gadgets which may be damaging to our ears. Random talk in or shouting in the classroom also constitutes noise. Hazardous noise is present if we need to shout at three feet or speakin a loud voice at one foot to be heard. For us to ensure good hearing we need to protect our hearing, aswell as of others.
Can you think of some ways to reduce the noise around you? What can your community do to conserve hearing locally? What can your national government do? What can the intemational community do together to conserve hearing?
The class will discussthe above 424 questions in general; thereafter a list of what can be done may be presented.
INDMDUAL BASIS:
Take time-off to go to the beach in order to breakthe cycle of around-the-clock noise exposure that is capable of damaging hearing. Ensuring that others' hearing is also protected by our activities:
• avoid throwing of explosive fireworks directly at other people;
• avoid radio playing at high volumes at beaches or other public places where some quiet is desired;
• protecting one's ears with ear plugs or head phones in noisy places, before startinga motorcycle, speedboat, snowmobile, or shooting;
• cooperating with and helping the local community or national government to develop hearing conservation programs and to successfully implement any existing environmental hearing conservation.
INTERNATIONAL COOPERATION:
Manyadvanced nations have already developed hearing conservation programs for their communities. They have laws which prohibit loud noises in certain areas of the community, and even the levels of noise and the maximum length of time a person can be exposed at a workplace. lnternetiorelly noise levels of over 85 dBA (often produced by motorcycles, snowmobiles, speedboats) can be damaging to hearing. Nations can work together by providing experts where needed to map community/city noise levels and to help develop effective environmental noise reduction programs.
FIELD TRIPS:
To further appreciate the problem of noise pollution and the need to conserve hearing, trips can be organized to any or all of the following: A. the local airport; B. a local factory; C. a printing press; D. the local power plant; E. a goldsmith or blacksmith workshop; F. a carpenter's workshop; G. a musical rock concert.
Students can be asked to write a report about their experiences and observations after such trips with special reference to noise pollution and hearing conservation.
EVALUATION:
The teachermay make the following statements. Have your attitudes toward noise changed? Are you doing everythingyou can to protect your hearing and that of others? Noise interferes with thought, disturbs sleep, causes annoyances, and inflicts physical damage on the ear (Smith, 1982) . State two ways of determining hazardous noise.
If in your home you play your musical instruments at soft levels such that others outside do not hear it, what would you do if other people in your neighborhood always play loud sounds or use instruments/equipment that constantly produce hazardous noise?
CONCLUSION:
The teacher makes closing remarks by making statements that reflect the need for protecting hearing. For instance, the teacher can compare the destruction of hair cells of the cochlea (ear) due to constant noise to how grass is destroyed after continuous stomping (Smith, 1982) . Hearing loss due to noise often occurs without pain so that many people arenot aware of the damage being done to their hearing in the process of exposing oneself to excessive noise. There are no medical or surgical treatments that can restore permanent hearing loss due to exposure to excessive noise. It is more prudent to move away from a hazardous noise area, remove the source of noise, or wear ear protectors rather than put one's hearing organs at risk.
